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(57) Abstract: The invention relates to a method for positioning a shoe of a shoe press / shoe clender in a paper machine In the 
method, the posiUon of the shoe (1 1) of the shoe calender / shoe press is measured and, based on the results of the measurement 
the posiUon of the shoe is controlled so as to be as desired in the direction of nip compression. The invention also relates to aii 
arrangment for positioning a shoe of a shoe press / shoe calender in a paper machine, which arrangment comprises a shoe roll (10) 
or equivalent which mcludes a shoe ( 1 1) and hydraulic cyUnders (12) connected thereto for moving the shoe (1 1). The arran-ement 
composes fiinher at least two measuring devices (15) for measuring the position of the shoe ( 1 1) and means ( 12) for conirolUng the 
posinon of the shoe ( 11 ) based the results obtained by means of the measuring devices so as to be as desired in the direction of nip 
compression. 
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Method and arrangement for positioning a shoe 
of a shoe press / shoe calender in a paper machine 


The invention relates to a method for positioning a shoe press / shoe calender in a 
paper machine. 

The invention also relates to an arrangement for positioning a shoe of a shoe press / 
shoe calender in a paper machine, which arrangement comprises a shoe roll or 
equivalent which includes a shoe and hydraulic cylinders coimected thereto for moving 
the shoe, and a suppon element to which the hydraulic cylinders and the shoe are 
attached. 

As known in the state of the an, as loading rolls in a shoe press / shoe calender are 
used loading rolls in which a shoe is placed inside a polyurethane belt. The belt is 
attached at ends so as to be oiiproof and the sock/belt is held tight aroxmd the shoe 
structure. The shoe strucmre comprises oil ducts and hydraulic cylinders for pressing 
the shoe against a backing roll / thermoroll. One known arrangement for a so-called 
belt calender is disclosed in FI patent appiication 943278, which discloses a device 
for polishing a paper web or a board web provided with a polishing zone through 
which the web is passed and which has a given thickness measured in the direction of 
the web to achieve a longer time of dwell of the web. The device is provided with two 
polishing surfaces defining the polishing zone on both sides, one of said surfaces being 
formed by a mantle of a machine-driven roll and the other of said surfaces being 
formed by a glide felt that runs around; provided with a glide shoe which is wrapped 
by the glide felt and which has a glide surface complementary to the mantle surface of 
the roll; provided with means for pressing the roll and the glide shoe against each 
other. 

One problem in the known arrangements is that the position of the shoe is not known, 
wherefore, for example, when closing, the shoe may be positioned unevenly with the 
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result that aa uneven nip force is produced. This may lead, among other things, to 
breaking of the web. 

One problem in calenders, at high speeds in panicular, because of an undesirable 
5 position of the shoe, is an uneven/ undesirable type of draw which is effective in the 
nip, in which connection uneven compression may break the web. 

Moreover, a problem in presses under heavy load is that when the shoe is in an 
undesirable position, the backing roll and the belt will wear. In addition, problems 
10 may arise in the lubrication of the shoe because, when the shoe is out of line, a 
lubricating oil film is thinner on the edge which comes first into contact with the 
backing roll. 

In a press section, problems may be caused by the fact that, when the nip is closed in 
15 an undesirable manner, the press felt may be crumpled. 

In high-speed machines with a speed of over 1000 m/min, problems may arise in the 
controllability of felts and wires, if the shoe pulls felts/ wires askew because of its 
incorrect position . 

20 

An object of the invention is to create a solution to the problems described above. 

An object of the invention is to create an arrangement in which the position of the 
shoe is known and the shoe can be guided to a desired position, whereby the problems 
25 described above are eliminated. 

With a view to achieving the objectives described above as well as those which will 
come out later, the method according to the invention is mainly characterized in that, 
in the method, the position of a shoe of a shoe calender / shoe press is measured and 
30 that, in the method, the position of the shoe is controlled based on the results of the 
measurement so as to be as desired in the direction of nip compression. 


wo 00/79042 



PCT/IBOO/00732 


3 

The arrangement according to the invention is in turn mainly characterized in that the 
arrangement comprises further at least two measuring devices for measuring the 
position of the shoe and means for guiding the shoe as desired in the direction of nip 
compression based on the results obtained by means of the measuring devices. In 

5 accordance with the invention, the means for controlling the shoe based on the results 
obtained by the measuring devices include a processing unit, which can be, for 
example, a programmable logic or a process or computing station (CPU) of a distrib- 
uted automation system. The signals computed by the processing unit can be passed to 
valves which control the movement of cylinders controlling the movement of the shoe, 

10 for example, by using standard current or voltage signals of instrumentation or some 
automation field bus. 

In accordance with the invention, the position of the shoe in a shoe calender / shoe 
press is measured by at least two measuring devices suitable for position measurement, 
15 for example, a linear sensor. The position measuring sensors are placed most advan- 
tageously close to the edges of the driving and tending sides and in wide machines also 
in the middle area. In that connection, the position of the shoe is found out, and the 
nip is caused to close in a desired position since the movements of the hydraulic 
cylinders can be regulated accurately based on the measurement results obtained. 

20 

In accordance with the invention, the shoe of the shoe press / shoe calender is 
provided with at least two position measuring sensors and the movement of the shoe 
is regulated based on data provided by the sensors, for example, utilizing a computing 
algorithm, and the hydraulic cylinders are controlled to operate such that a desired 
25 movement and position of the shoe is assured in the direction of nip compression. 

When the nip is closed/opened in accordance with the invention, there is no risk of the 
web breaking, because the position of the shoe is known precisely when the measure- 
ment result provided by the position measuring sensors has been received, and the 
30 shoe can be positioned in a desired position. In accordance with the invention, also 
after a web break or downtime, it is possible to control the oil flows of the hydraulic 
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cylinder based on die position data obtained from the position measuring sensors such 
that the nip is controlled to close in a desired manner, whereby the position of the 
shoe is caused to be as desired. 

5 In the arrangement according to the invention, the shoe can thus be controlled to close 
in an optimal manner with respect to the running simation. 

In the following, the invention will be described in more detail with reference to the 
figures in the accompanying drawing, to the details of which the invention is, how- 
10 ever, not by any means intended to be narrowly confined. 

Figure 1 schematically shows a shoe roll with which one application of the arrange- 
ment according to the invention has been combined. 

15 Figure 2 schematically shows one application of the measurement arrangement 
according to the invention. 

Figure 3 shows loading of a shoe roll in the direction of nip compression as a sche- 
matic application. 

20 

As shown in Figs. 1 and 2, an extended-nip roll, or a shoe roll 10 comprises a shoe 
11 located inside a belt 13, which shoe includes hydraulic cylinders 12 for loading the 
shoe 11. In a loading situation, the belt 13 adjusts itself to the shape of the nip 
between the shoe roll 10 and a backing roll, to the shape of the shoe 11. The hydraulic 

25 cylinders 12 and the shoe 11 are fixed to a frame 14 of the roll 10 and at least two 
position measuring sensors 15 are arranged in connection with the shoe 11 between the 
shoe 11 and the frame 14 inside the extended-nip (shoe) roll 10, the position of the 
shoe 11 between the extended-nip roll 10 and the backing roll 20 in the nip being 
controlled so as to be of a desired shape based on data provided by the position 

30 measuring sensors. Of course, the shoe strucmre also includes the necessary oil ducts 
and strucmres associated therewith, which are not shown in the figures for the sake of 
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clarity. The measuring apparatus or arrangement can be, for example, a linear sensor 
or an absolute sensor. In order to identify the position of the shoe it is also possible to 
use some optical arrangement which could be, for example, a directional light source 
' attached to the shoe and moving with the shoe, and a CCD camera matrix fixedly 
5 mounted on the frame. In that connection, the location of the shoe would become clear 
from which of the CCD cells "see" a light signal. 

The arrangement shown in Fig. 1 comprises three position measuring sensors 15, the 
regulation of the position of the shoe 1 1 being performed based on position measure- 

10 menis 16|, I62, 16^ (Fig. 2) provided by said sensors by computing signals IS^, I82, 
... ISjsf in a processing unit 17 based on a computing algorithm, which signals are 
flow instructions for hydraulic valves 19. The movement of the hydraulic cylinders 12 
is controlled by means of the signals 18 j, 182^ ... IS^ in order to move the shoe 11 
in a desired manner to a desired position in the direction S of nip compression (Fig. 

15 3). 

The arrangement in accordance with the invention comprises at least two measuring 
devices 15 for measuring the position of the shoe 11 and means 12; 16^, 162^ ... 16^; 
17; ISj, I82 ... IS-^'y 19 for controlling the position of the shoe 11 based on the 
20 results obtained from the measuring devices so as to be as desired. 

In accordance with an embodiment of the invention regarded as advantageous, the 
position of the shoe roll 10 of a press/calender is measured by means of the position 
measuring sensors 15, and when the position of the shoe 11 of the shoe roll 10 is 

25 fotmd to be incorrect based on the measurement results 16^, I62, 16^, the means for 
rectifying the position of the shoe 11 are activated. The regulation of the position of 
the shoe 11 is carried out based on a computing algorithm by computing in the 
processing unit 17 the control signals 18j, 182^ ... ISjs^ for the hydraulic cylinders 19. 
The computing algorithm may be, for example, of the form AQ = f (AX), wherein Q 

30 = Qo - Qn' ^ change in the flow of oil, and X = X j - Xj^. i.e. a desired shoe 
position - a position measurement. The regulation of position controls the hydraulic 
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valves 19 such that the hydraulic cylinders 12 change the position of the shoe 11 to a 
desired position in which the shoe 11 can be askew or straight. Normally, the desired 
position of the shoe 11 is "straight", which means that all the measuring devices 15 
get substantially the same value as a result of the measurement of die position. The 
5 results must, of course, be interpreted within the limits of the measurement accuracy 
of the devices. 

Example: if there are 2 sensors in use and their measurement accuracy is ±1 mm. 
Then the measurement result 
10 sensor 1: = 12.31 mm 

sensor 2: X2 = 12.14 mm 

X^j = Xj - X2 = 0.17 nun 

measurement accuracy 
of sensors: = 0.1 mm 

15 can be interpreted as a simation "shoe straight** because the deviation x^ is not 
significantly greater than the measurement accuracy e^. 

However, if it were desired for some reason or other that the position of the shoe be 
askew instead of straight (for example, on the tending side 3 nun higher than on the 
20 driving side), the arrangement according to the invention also allows that. 

The invention may also be applied when the nip is closed/opened between the shoe roll 
10 and its backing roll thermoroU such that the shoe 1 1 opens/closes in an optimal 
fashion, for example, in a desired position and/or at a desired speed. When there is 

25 available analog measurement data on the position of the shoe 1 1 according to the 
invention, the nip can be controlled so as to close also in a manner other than at a 
uniform speed. It is possible that at the initial stage of closing, when the nip is still 
clearly open, it is beneficial to carry out the movement as quickly as possible. When 
the nip starts to be almost closed, it is advisable to slow down the movement in order 

30 that the closing operation should take place more softly. Different paper grades may 
requu-e that die closing of the nip is softened differently - in the case of thick and 
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durable paper grades the function is not needed at all, whereas in the case of grades 
which are thin or otherwise poorer in strength, the slowing down of the closing at the 
final stage is necessary. 

5 As shown in Fig. 3, the shoe 11 of the extended-nip roll 10 is guided to a desired 
position in the direction of nip compression S so as to be loaded against the backing 
roll 20. The cross-machine direction is denoted in the figure with the reference sign 
W. 


10 Above, the invention has been described only with reference to some of its advantage- 
ous embodiment examples, to the details of which the invention is, however, not 
intended by any means to be narrowly confined. Many variations and modifications are 
feasible within the inventive idea defined in the accompanying claims. 
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Claims 

1. A method for positioning a shoe of a shoe press / shoe calender in a paper 
machine, characterized in that, in the method, the position of the shoe (11) of the 

5 shoe calender / shoe press is measured and diat, in the method, the position of the 
shoe is controlled based on the results of the measurement so as to be as desired in the 
direction of nip compression. 

2. A method according to claim 1, characterized in that, in the method, the position 
10 of ±e shoe (11) is measured by means of at least two position measuring sensors (15). 

3. A method according to claim 1 or 2, characterized in that, in the method, the 
position of the shoe (11) is measured by means of the position measuring sensors (15) 
close to the edges of the driving side and the tending side of the machine. 

15 

4. A method according to any one of claims 1 to 3, characterized in that, in the 
method, the position of the shoe (11) is measured by means of three position measur- 
ing sensors (15) close to the edges of the driving and tending sides and in the middle 
of the machine. 

20 

5. A method according to any one of claims 1 to 4, characterized in that, in the 
method, the movement of the shoe (11) is regulated based on the measurement results 
utilizing a computing algorithm, and hydraulic cylinders (12) of the shoe (11) of the 
shoe press / shoe calender are controlled to operate such that the shoe (11) moves in 

25 a desired manner to a desired position. 

6. A method according to any one of claims 1 to 5, characterized in that the shoe 
(11) is controlled to be closed into the nip formed against a backing roU/thermoroU in 
a manner that is optimal with respect to the running simation, advantageously in a 

30 desired position and/or at a desired speed. 
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7. An arrangement for positioning a shoe of a shoe press / shoe calender in a paper 
machine, which arrangement comprises a shoe roll (10) or equivalent which includes 
a shoe (11) and hydraulic cylmders (12) connected thereto for moving the shoe (11), 
characterized in that the arrangement comprises further at least two measuring devices 
5 (15) for measuring the position of the shoe (11) and means (12; 16j. I62 ... 16j^; 17; 
18j, I82, ... 18|sj; 19) for controlling the position of the shoe (11) based on the results 
obtained by means of the measuring devices so as to be as desired in the direction of 
nip compression. 

10 8. An arrangement according to claim 7, characterized in that the measuring devices 
are position measiuring sensors (15) which are placed close to the edges of the tending 
and driving sides of the machine. 

9. An arrangement according to claim 7 or 8, characterized in that the arrangement 
15 further comprises means (18j, I82, ... IS^; 19) for moving the hydraulic cylinders 

(12) based on the results of the measurement in order to position the shoe (11) in a 
desired position, 

10. An arrangement according to any one of claims 7 to 9, characterized in that the 
20 arrangement comprises a unit (17) in which a computing algorithm has been carried 

out based on the results of the measurement in order to give flow instructions to 
hydraulic valves which control the hydraulic cylinders (12) such that the hydraulic 
cylinders (12) move the shoe to a desired position. 

25 11. An arrangement according to any one of claims 7 to 10, characterized in that the 
arrangement comprises three position measuring sensors (15), which are placed close 
to the tending and driving sides and in the middle of the machine. 
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